was isolated from the flowers of Clematis cultivar "Jackmanii Superba", together with a known kaempferol 3-O-α-rhamnopyranosyl-(1→6)-β-glucopyranoside-7-O-β-glucopyranoside (1). The chemical structures of the isolated glycosides were established by UV, LC-MS, characterization of acid hydrolysates, and 1 H and 13 C NMR spectroscopy.
The genus Clematis belongs to the family Ranunculaceae and consists of ca. 300 species [1] ; [2] . Of these flavonoids, it was shown that quercetin glycosides act as yellow flower pigments [2] . In the flowers of C. patens, kaempferol 3-O-gentiobioside, 3-O-alloside and 3-O-(caffeoylglucoside) were reported together with the glycosides described above [3a] . More recently, six new anthocyanins based on cyanidin 3-O-glucosyl-galactosides and 3-O-glucosylgalactoside-3´-O-glucuronides, which were variously acylated with caffeic, ferulic, malonic and/or succinic acids, and five known flavonoids, were isolated from the red flowers of Clematis cultivars [3b]. However, other Clematis cultivars and wild species have not been analyzed for their flower flavonoids. In this paper, we describe the isolation and identification of two flavonol glycosides in the flowers of Clematis cultivar "Jackmanii Superba". Two flavonoids (1 and 2) were obtained as pale yellow powders from the purple sepals of Clematis cultivar "Jackmanii Superba". Kaempferol, glucose and rhamnose were liberated by acid hydrolysis of 1. The UV spectrum of the glycosides indicated the presence of free 5-and 4´-hydroxyl groups by addition of NaOMe, AlCl 3 , AlCl 3 /HCl, NaOAc or NaOAc/H 3 BO 3 [4a] . The molecular ion peak of 1, obtained by LC-MS at m/z 757 [M+H] + , indicated that 2 mols glucose and 1 mol rhamnose were attached to kaempferol. On partial hydrolysis, kaempferol 3-O-rutinoside was produced. Finally, 1 was identified as kaempferol 3-O-α-rhamnopyranosyl-(1→6)-β-glucopyranoside-7-O-β-glucopyranoside by 1 H and 13 C NMR spectroscopy. This flavonol glycoside has been reported from several plant species [4b, 4c, 5, 6a].
Flavonoid 2 also produced kaempferol, glucose and rhamnose by complete acid hydrolysis. The UV spectral properties were the same as those of 1, showing that the compound is a kaempferol 3,7-Oglycoside. However, it was shown by LC-MS that one unit containing 2 mols glucose and rhamnose was attached to kaempferol. In the 1 H NMR spectrum, six aromatic protons for H-2´,6´ at δ 8.53 (d, J = 8.1 Hz), H-3´,5´ at δ 7.37 (d, J = 8.1 Hz), H-8 at δ 6.99 (s) and H-6 at δ 6.74 (s) appeared, together with two glucosyl anomeric protons at δ 6.34 (d, J = 7.3 Hz) and 5.84 (d, J = 7.2 Hz), two rhamnosyl anomeric protons at δ 5.20 (s) and 6.44 (s), and two rhamnosyl Me protons at δ 1.44 (d, J = 5.2 Hz) and 1.63 (d, J = 5.5 Hz). It was shown by HMBC correlation between one glucosyl anomeric proton at δ 6.34 and C-3 at δ 134.4, and another glucosyl anomeric proton at δ 5. 
Sakaguchi et al. HPLC survey of the isolated flavonoids was performed with a Shimadzu HPLC system using Inertsil ODS-4 (I.D. 6.0×150 mm, GL Sciences Inc.) at a flow-rate of 1.0 mL min -1 , eluting with MeCN/HOAc/H 2 O/H 3 PO 4 (6:8:83:3). Flavonoid glycosides were hydrolyzed with 12% HCl for 30 min on a boiling water bath. After cooling, the solution was shaken with diethyl ether.
Plant materials:
Clematis cultivar "Jackmanii Superba" (TBG 143114-143118, 143133-143136) was used as the plant material. Live specimens were cultivated at Tsukuba Botanical Garden, National Museum of Nature and Science, Japan (TBG).
Extraction and separation:
Fresh sepals (ca. 1.15 kg) were extracted with HCOOH/MeOH (8:92). The extract was applied to an Amberlite XAD-7 column as a 5% aq. HCOOH solution and eluted with 5% HCOOH in MeOH. After concentration, the extracts were fractionated by preparative paper chromatography using BAW and 15% HOAc. The isolated flavonoids were purified by Sephadex LH-20 CC using MeOH/HOAc/H 2 O (70:5:25). The flavonoids were further purified by preparative HPLC. Flavonoids 1 and 2 were obtained as pale yellow powders (yields, ca. 20 and 22 mg, respectively). 
